).
Lists of DNA constructs, primers, antibodies used in this study. To generate the RNAi-insensitive cDNA for human BuGZ, the wobble codons corresponding to the siRNA oligos of BuGZ were mutated using site-directed mutagenesis. The cDNA encoding the wild-type or the RNAi-insensitive BuGZ was cloned into pcDNA3-Flag to express Flag-BuGZ in mammalian cells. The lentiviral vector pLV-GFP-C1 was used to construct plasmids for the expression of GFP-tagged lentiviral particles were generated in HEK293T cells using lentivirus plasmids, pVSVG and pDelta 8.9 (plasmid ratio: lentiviral plasmid/pDelta 8.9/pVSVG= 5/3/2, total plasmid DNA 20 µg). Virus particles generated in the medium were centrifuged at 27,000 rpm for 2 h at 4 o C. The viral pellet was re-suspended in 0.3 ml of fresh medium and stored at - Table S2 .
Supplementary Materials and Methods

Protein expression, purification, antibody production, and purification
The cDNAs encoding Xenopus BuGZ and mouse Bub3 were cloned into pET-28a
or pGEX-4T-1 to express 6His-tagged or GST-tagged fusion proteins in bacteria. The detailed construct information can be found in Table S2 . Each fusion protein was expressed in a 2-liter culture of E.coli and purified using either Glutathione agarose To affinity purify the antibodies, 2 mg purified 6His-BuGZ or 6His-Bub3 was fractionated on a single-well SDS-PAGE gel and transferred to PVDF membrane (Millipore). The membrane was stained with Ponceau S to identify the protein band. The PVDF membrane containing BuGZ or Bub3 was cut into small pieces and then washed with 3 ml of 0.1 M glycine-HCl (pH 2.5) twice (5 min each time) followed by 3 ml of TBST 3 times and then blocked in 5 % BSA in TBST for 1 h at room temperature. The membranes were then incubated with 3 ml of the corresponding antisera overnight at 4 o C.
After washing the membranes with 3 ml of TBST 4 times, specific antibodies were eluted with 1 ml of the 0.1 M glycine (pH 2.5) buffer. The eluted antibodies were neutralized with 100 µl of 1 M Tris-base and stored at -80 o C in the presence of 10% glycerol and 0.1% sodium azide (NaN3) (Fluka Biochemika).
Mass spectrometry
Reciprocal pull-downs and direct interaction studies using purified proteins were performed to further verify the interaction between BuGZ and Bub3. Mass spectrometry was performed using proteins pulled down by BuGZ in either ESCs or in CSF-Xenopus egg extracts. For identification of BuGZ interacting proteins in mESCs, mESCs (~10  7 ) expressing BuGZ-GFP or GFP alone were collected and lysed in 650 µl of lysis buffer (20 mM Tris-HCl, pH 7.5, 100 mM KCl, 0.1% NP40, 1 mM EDTA, 10% Glycerol, 50 mM NaF, 1 mM DTT, 1mM PMSF). After incubation on ice for 10 min, the cell lysates were centrifuged at 12,000 rpm for 30 min at 4 o C. The supernatant was then incubated with 25 µl GFP-Trap bead slurry (Allele Biotech, ACT-CM-GFA0250) for 2.5 h. The beads were washed with 1 ml of the lysis buffer 3 times followed by 1 ml of wash buffer buffer B and then back to 100% buffer A and held for 10min. The 5 min buffer C percentages (X%) were 20, 40, 60, 80, 100% respectively for the step 2 to step 6 analyses.
As peptides eluted from the microcapillary column, they were electrosprayed directly into an LTQ-Orbitrap mass spectrometer (Thermo Scientific, Palo Alto, CA)
with the application of a distal 2.5 kV spray voltage. A cycle of one full-scan mass spectrum followed by 10 data-dependent MS/MS spectra at 35% normalized collision energy was repeated continuously throughout each step of the multidimensional separation. Applications of mass spectrometer scan functions and HPLC solvent gradients were controlled by the Xcalibur software (Thermo Scientific).
For data interpretation, tandem mass spectra were extracted from raw files using 
Bub3 stability and MT spin-down assays in CSF Xenopus egg extracts
CSF egg extracts that were tested to be competent for sperm-induced spindle assembly were used in the following experiments. Isolation of Spemix using a spindle assembly assay based on Aurora A beads was performed as described previously (see Ma BuGZ, Bub3, and GAPDH were detected using Western blotting analyses.
MT spin-down assays using CSF-Xenopus egg extracts. 1 µl of the 50x energy mix was added to 50 µl of CSF-egg extract containing 0.5 µl nocodazole (final 10 µg/ml), taxol (final 20 µM), or XB buffer. The mixtures were rotated at room temperature for 1 h.
Each sample was then diluted with 0.5 ml BRB80 buffer (80 mM PIPES, 1 mM MgCl 2 , 1 mM EGTA, pH 6.8) containing 30% glycerol. The mixtures were then spun through 1 ml cushion of BRB80 containing 40% glycerol at 7500 rpm in a bench top centrifuge for 15 min at room temperature to pellet MTs. MT spin down assay using either mock-depleted or BuGZ-depleted CSF-egg extracts: 60 µg of BuGZ IgG or non-immunized rabbit IgG (Sigma) was added to 160 µl of CSF-egg extract for BuGZ or to mock depletion. 50 µl of the depleted egg extracts were used for MT spin-down experiments as described above.
To reduce Bub3 degradation due to BuGZ depletion, the MT assembly reaction was performed for only 20 min at room temperature. The supernatant and MT pellet were analyzed by Western blotting analyses probing with tubulin, BuGZ, Bub3, and BubR1
antibodies.
Quantitative (q) RT-PCR.
HeLa cells were transfected with siRNA using Lipofectamine RNAiMAX. At 48 h post transfection, cells were collected for RNA extraction using Trizol (Invitrogen) according to the manufacturer's instructions. Total RNA was used for reverse transcription using the Superscript III First Strand Synthesis System with oligo-dT primers (Invitrogen). The qRT-PCR was performed using an Applied Biosystems 7500
HT Sequence Detection System with the Power SYBR Green PCR Master Mix Kit (Applied Biosystems). All reactions were performed in triplicate. GAPDH served as the control.
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